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^^Hl 7flAlS)^ ^eflA] ufls.El z^o] 4- 7 fl£| nfl^s] 7fl 

3 1 o]Eei|ioi] -§-#*H ^-71 ^ 7fl^l <1# # <^-V-# *H^Hr <M ^ 

ZL^Jl # 7 1 1 ^ SJS. ofl 3*lH 'Hr^l £££ 7fl5l #*1 ^#7l affl; i 

fj-tl"^-. A o V 7l 1 5lS^ 4>7l 1 ^H.£ll^7> 4N (N£r 1 5E^r ZL izL^ -& ^Hl 

S3tt oJJfoj) rrfe^ Iff 7f^^o.S. ^d^*>nf. ofll- #^ , #7l <i 3^ ^> 

71 <i cH^2fl^7> 4N°11 ^-71 <I o^e^o] <gf|. #7l 1 <H 1=31^7}- 4N 

^ 3^3*1 ^ °fl ^ 1 efl ^^1 ^ W. 

£ 6 
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upas] 

tH^B £M ^ #sflAl nfls.^ ^-^1 {FLASH MEMORY DEVICE WITH BURST READ 

MODE OF OPERATION} 

51 l£r ^1 1 ^AHHl #eflA] DflSe) 7ll^2^S J±<*)-^ 

£ 2a ifl*l £ 2d^ 1 ^E2fli7} 4N<H1 <^^} *f€- #^7l 

5. 3-S: S. lofl £A)^ <! ^sci sjj^ a>^*V ^a]^]^. Ji^^ 

.£ 4^r £ 3°fi 2)^°| ^a]^]^- 

51 5tt 5L 3<H] 51*1 £ ^S2l yj-eJ-^i*!- ^Hl- iLc^^ 

51 6£: 51 lofl £Al^ <g TflolH s^o} H>^t_V ^*H1« Ji^fe 

51 7xt *)1 2 ^*HH tcf^. ^HflAl Dflie] ^1!- Ji^^ "-51; 

£ 8^ ^B\9\- £ <! 7l]olH 2]^ ^ S^S* iio]^ -5] 

51 9^ £ 7*11 51*1^ ^1 3 1 cjiai5| wV^tV ^Hl-fr iio]^ ^-J=-51; 

51 10£- £ 7o\] ^1 2 1 TflolH 1-^-^ tij-^-^tl- ^*H* SL^fe s):5L51; ZL 

51 ll£r ^^^^ <g TflojH 35} 5.1- lo]^ Sl^ioluf. 
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* ^SL Jf-g-ofl cfl^ ^t-S. ^ * 

100, 1000 : nfls.a) no, HOO : ^S.^ <i <H3M 

120, 1200, 1300, 1400, 1700 : S\S. 

130, 1500, 1800 : 1 TlMB SJS. 140, 1800 : ^#7] 

1600 : ^ *m s\S. 

[igj-^o] A|tg] 

<17> ^ wv^o. rfls.el 51 A^, # D] <3^3£l £j 

7l -g-^- (continuous burst read operation)^: 1-elW cflS&l 3J-*H ^rtb ^M^. 

<18> ^xf g^dfl^ 4>^^ol ^^.o. ^ nflS.s] #*Mt}. ^ # 

^^<y BM o_^h Aj^ofl c-floiEi* 7-HHjHr #2fl^l 

-*f£-^iL3. 7l^tVcf. 7llcf7>, #SflA] nfla.^ *>*H *ofl A>-g-*> 

(end userHl .$1*IH ±7] £ SSa^i ^ ^cf. 7l^£r, s-Sl , ^s}-7l 

(cellular telephones), PDA (personal digital assistant), zl^jl ^^B] BIOS ^1 
(storage)^ £-o>sq-, ^^o] ej^^o.^. ^^ji Eia^ 7)^o) &_^s)^ A 

<19> S-sflAl DflS.^ cf = ^Efloj nfl^el ^oflA-j A>-g-£]^ ^3 E^fl 

*1^e1# ^1-0^ oiefloi^. ^^cf. ^EflA] Dfl2.e) zl&K, ^lS-e) e^]^ 

%9\ 40] TflolHsq- 71* <£<3 A>°H TflolB (floating gate)* ^7}^-o.3.*) nflS.B} 
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€1"^ 1- (non-volatility)* ^ $a^r. cf^- cflael p}t7Wl, nfls. 

*i £ ^ *2H ^sRr iie] €-t^ *]H TfloiBl-^ «J^] ej-<y=- 

&i=K HWS, <gofl >il-^ ^.eflo] <a]^ w] j= e^oll;^ <£;i£H, 

^ =eflol iii efo] (common source line HI ^ nfl £ ^ 

^1^1 &<>H, ^lS-el «sj <H3Htt 7 fll^^ H^fl^liE^ ^eflol# ^jEi-i- 
(sectors)S s SZL ^ g ^ ^^-ofi *<$^ (flexibility)* 

<20> Zj- oflS.^ ^ofl Cflol^fe, O] «0):0)1 £ O a V^^1 Hj.^. ^-ol f o}^l cflojEi # "1" 

5E^r M-Ej-yflcf. o^eflol ifls] s.^ ^oj] s 5 . ZL ^ > ci 7 j s - ^ *t^*}71 ^*fl 

A 1, Cf^tb ^ ^i^l- 0 ] °H£.e| ^ afloj TflolH, ^-eflo] cgoi t zi^Jl iii ^^ofl o]7> 

slrf. ojs^ w]H ^-E. 5}o], ne]ZL ^--f- iii Bj-oHl o] 7 }.^ o.^ > 

*lH ^€ - Olcf. 

HSZL^ ^^M" Ml» -1-^, 10V4 5-6V)°l ^17>£]J1 ^2.^ *1H 7fl°lH4 =511 

o] cg^^j ^<y-s.^ ^e^s. (hot electrons)^ ^£1^1 ?]}o)^ ^l-ofl ^-o) 

^l^r# ^^*>cf. §v ^^jH^-l-^: 1-^^ TllolHoll iSj^l^. o] Si ?i7]- 

^fl^ * ^^ISS- (channel hot electron: CHE) #^cf. ESn^ ^^#^1 ^1] 
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<22> ^s.^. ^ TflolHSf =eflo] cgo^ofl ^ ^^s. (o fl.§. s.^ f 4. 5V 5f IV)* <?! 

7>*>jl dt-SLi* 3*1*1^3 o. s ^ 8^*14. «1B 5}o] ^ sE^r ^7H) 

4. S^l, €°1 ^715)^, ^Jl tilH B}o] #tfl*jo_S ^Cf. 

<23> tiVtflS., #HflAl DflS.^ igH. ^S^, ZL nflS.^ 

ifl^l S.€- nflsel ^s-o] ^aHI ^T^E*. oflJEBl ^E] *i*)l# ^7i*}7l *V 7>^1 
H o V ^^ *|iH3 S-^B $12= ^3. <8«H s.^ 1-^, -10V^ 6V)* °}7 r *l- 

JL OHS.E) ^eflo] ^^l-32f ^ iii E^o]* fl^ ^-EflS. ^T^fe ^ojcf. o]^ 

F-N (Fowler-Nordheim tunneling)* -f-sfl TlM^^H ^2.^ 22.5. e^ 

"i^ (electron tunnel ing)-g- ^25.71 ^ , ZL 4^ ifl^] nflS-El ^s- z^o} 

< 24 > o^aj.^ o. s> oi 7] ^ on^i 71^^ ^^H, ^>-§-7>^ gi^> Dfl£.El 

— (burst read mode)7> ^^-^ ^ &t}. £M 22.2=^ ^1-2. El <H a*M ^^sl 4Mb] 5E 

^ ^ $)2= 21^1 °fl *H-E.E| It^l Dfl O] Ei 1- ^>^O.S 9^3. <g^O} Aj-Ol^-S. 

(succeeding clock cycles) *>-8-*Ml7fl §1*1*1 i3Me].g- ^^tb^f. °1 22.2= <>)1 *| , -*r-g-7} 

Cf. a m°£, olaltb 7l^ A}&X}7} nflS. 51 ^1 vfl ^ S.^ X^)o)b] SL^t ^<Hl 
^ Dflsel ^#21 EflolBl» #^*>7l ^ nfl -B-g-^l-cf. 
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<25> 



<26> 



(10, 11, 12, 13)4 47flsl 1 TflolS sj^l- (20, 21, 22, 23) °1 ^JB.*>tf. 1 TflolH 
(20-23)^: tfl-g-*>fe 1 ^ ^IJll- (Yset00-Yset03, Ysetl0-Ysetl3, Yset20-Yset23, 
Yset30-Yset33H -§-#*H 11: (£Sr t"lH e^l")* 

tH^S. 11 71 -g-^-Sl ^0]J77> Hl^B S£L^ il^^l^ C-flo]El ^ ^ 

7>A]7l^ ^-f , cflo|Ei £)j=*£l ^7>S} ^ofl Hlefl^H #*1 <§^7l ZL#^ * <g Sj^S. 

^7>sl<H°> °1^ 1 ^IJH-* ^sKr ^Is. el-^l-i-o] ^7>5l^ c-floiEl fls. 4^1 

H l Sil^H ^7>^-g- SH^tf. 47fl^| C-flolEl U]^H tlZL7> *>fe 

^-f, ^ 1 ^ 5] 5-^1^ 47fl^l 1 ^l^l-ol o]7>5l7l nfl£-6|) 167^ <g ^eH a] J: g). 

^l^l ^-S-W. 87fl2l c-11 0] Ei H^E S.S.3. HZL7> ^Jf , 327fl^l 1 A] 

J: efo]#oi ^ja.^>c]-. £ nojj £^ aj-sq. ^-o. ^ Aja ^^^0.5. Sl«l2l 3He1 



<27> 



t^^l -s-^ <i ^ el-^l-i-sl ^# ^ l-sflAi Dilssl ^ii- 2fl^*Rr 
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<28> aJ-^^v ^a_V ^*>7l Jfl$ £ Mj-^ol S-^Hl tcj-s^ «. av^^l ^S-E) 

4^ 7fl^ ^1 ^3.7) ZLf-l;# i^-tVcf. AV 7 ] <g ^ sj^- ^>7l 
^ o^E^7> 4N (N^r 1 n 14 f ^M&^r <^°fl ^ 4>7l ^l-i; 

<29> ^ ^*HH 5&°H, <I ^"71 <! ^c e fl^7> 4N«fl afl # 

<30> tll-^t!- ^^l^oll olo^ , ^-7} <! ^ 1 I Aj^ Alif4 2 1 ^ 

1 ^^efl^oii av 7 ] ^11 1 ^ Ajgi a]«* clsc-l5|-; zi^zl #7l <! <H = 

g_^}^ , ^7} <#7] 7)}o]E. $3.7} ^7) <g ^c e fl^ A o Vi H t 

<3i> «>U-3)^- ^Ai^ofl sx°]*}, ^7} 2 <i cHc efli ^ a> 7 ] <g c^ce^ ^ 27fl^ 
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<32> W>^^*> *3*HH &<>H, A o V 7 j <|t^ AV 7 ] 4- 7 fl^ Hf--&<*|| Zj-Z}- cfl 

-§-*Rr 4t 7fl3 1 ZLf-S-S. ^SlZL, #7} 711 °1B SlS^ ^7] ^ 7|S| ^ ^#1"^ 3" 



<33> 



<34> 



<35> 



ti>^*V ^ AH 6(| #0^, a o V 7 ] J=Hr 7fl2] 1 TflolB ^MBt AA^r #7} 1 <X = 3l 
i7> 4N°1) #7l X| 1 95 Xl 2 1 ^IJH-ofl -g-^H =fl-§-*>fe 1 n!-^ 11: 

^ Xl 1 1~§: ^*Rr ^r#4: =L^IJL 1 <H = ^1^7|- 4Nofl 31=1*1 ^ nfl #7l XI 1 

^ Xl 2 1 ^ Al^ofl -§-#*H tfl-g-^fe. 1 ZLf-o] 91- - ^ 2 1-|- -yifl^ -u}-g. 
iW, ^71 XI 1 1£- ^7l 1 <H = efli°ll cfl-g-^>Jl #7) ^) 2 1^ ^ 1 o^l^l 

^*HH ^Ai, ^cM ^ 7fl4 1 Z]-Z|^- 1 ifl^ ^ 4 Ojs.^- 5. 

^>J1 ( #7l Xl 1 1 ^ 47fl4 1 ^ 5f§}^ , ^-71 XI 2 <! ^ A] 

27^ 1 ^em Aj^S-g- i^rf. 

«>^-^^r ^HH ^M^i, ^7) 7fl4 1 XMB ^Bt AA^ ^7] XI 1 14 

tfl-§-*Rr #*1 ^7l ZfS] ^#7] 7>>olofl XI 1 ^ XI 2 H^^l^Eil:^; 

#7l XI 2 14 #71 Z>*1 ^s_7l A>olofl 2]^ XI 3 ^ X] 4 H^fl^l^El^^; #7l Xl 

3 14 #71 zj-*l ^#7l a>o]o]1 2]^ Xl 5 ^ Xl 6 #7l Xl 4 14 

A o v 7] z>*l f^7i A>oiofl 3i^^^^xl7^xl8 H ^1^1-4; A o V 7l xl 2 14 ^7] A 

*1 ^#71 Aj-oHl 2]^ <^^€ ^1 9 ^ 10 B^H^l^Ei-i-4; Aj-7] ^1 3 <s| 4 A o V 7l AA 

7} A>olofl <^^s) XI 11 ^ XI 12 H^^liE-j-i-4; ZLB^JI #71 XI 4 14 #7l A*\ # 

^71 A>oloil 311 o^^^ XI 13 ^ XI 14 H^^l^Eil-^ i^-*V4. 
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<36> yj-^^tV -gAloflofl °X°]*], #7] *fl 1 5? 41 9 B^^liEil-^r #7l 4l 1 <I ^JE. 

I" ^ ^ ^ 1 ^ ^l-^l ^S^, A cM 4l 3 ^ 4l 11 H^^^#^r ^-71 41 1 1 

^ ^IJl!- ^ ¥ 1 ^ -tlii 4H^U, ^-71 41 5^ 41 13 Hqfl^l^E^-i-^- ^7} 41 1 

<! ^ ^JL# ^ Afl <^ ^ ^IJLofl 4H£]J1, #71 41 7 B^l^Ei^r #7] 4l 1 1 

^1511- ^ Ml <I ^1^<^1 4H£M, ^"71 41 2, 41 4, 41 6, =l£\JL 41 8 H€ 

^Eil-^ ^-71 41 2 1 ^ *>q-«H| sl*lW 41^51^1, ^-71 41 10, 41 12, HE)Ji 

41 14 B^l^^ #7l 41 2 1 ^iJi-i- ^ q-& sm-ofl ^sflAi 4H^q-. 

<37> W>^*1 ^UHH olo]A^ AV 7 1 4l 2 <I ^ ^q-^l <1 ^ 4]J>^ ^71 

<1 <HHefl^7l- 4N<41 nfl *^^£lZL, ^7} 41 2 1 ^ ^5.^ ^ t}^ s^s} <g| AJbH 
^Jl^ ^-71 <g o]^]] + 7 } 4N oH ^^s)^) e>^- ufl «-^5H£t}-. 

<38> «v^o^ ^ jl^i ccfsTg ) ^ ^EflAi uflae) 41 1 tfl*l 41 4 «1H aj-^l-i- 
4; «W-sl #*1 ^^-71 af; zielZL #7l 41 1 ^i\A 41 4 wlB ^ 

^°)5L *>M-5l ^7H1 <2^Hr ^ 711 olB 21 S# i^tbtK ^-71 1 4MB SjS-fe # 

71 41 1 «1H £f^4 ^"71 #*1 ^#71 A>oHi ^ ^sq^, 41 1 ^ 41 2 4H ^J-l- 
(YAO, YBOH 2l«fl^ 4Hsl^ 41 1 ^ 41 2 H^l^El!-^; -#7] A 2 t>lH eKl*}- # 

7l #^-71 a\°}o\] ^11 <S^£l^, 41 3 4H ^1^ (YAl)^l- #7l 41 2 4H (YBOH 

AA 41 3 ^ 41 4 H^^liEi-i-sl-; #7l 41 3 ulB sl-o]^ zj-*l ^7l 

A V°H1 ^11 ^Sl^, >H1 4 4H ^1^ (YA2)2f ^-71 41 2 4H ^ (YB0)<Hl ^1*11^ AA A 
^51^ 41 5 ^ 41 6 B^^l^Eil-sf; % 7 \ 41 4 ^1 H Ej-^Jif #7] ^ ^^ 7 1 aVo]^ 3] ^ 
^SH, 41 5 4H (YA3)^1- 41 2 4H ^ (YB0)<Hl 21*11^ AA ^H^^ ^1 7 

^ 41 8 H^^l^Ei-i-^l-; ^-71 41 2 «1H el-^^ ^7} ^7] a}o)6\) <£^s\v\ , 
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7) *fl 1 ^o} (YAO)^- 6 *IH 4}JL (YBOBH z|z| ^Hs}^ ^ 9 ^ ^ 10 E 

<H ^151 (YA1)2}- #7] *11 6 *1H ^151 (YB0BH1 <>]S1H ^ afl<H3^. 11 ^ 12 
^^il-^-; ^"71 211 4 ulH ^7) ^7) A>oH] ^ ^^M, #7l 4 

^Jl (YA2)5f 41-7] *)1 6 *IH (YB0B)°fl ^sfl^ z|z}- *)H£]^ ^ 13 ^ *g 14 je^ 

^l^Ei#^ if-*lcf. ^7l^ ; 2)1 2 *IH (YBO)^r ^-71 tilH 5}^I#-g: ^^\7] $1 

tb 1 <>1 = e^7|- 4N*fl ^ %^5|-S)ZL, #7] *)} 6 *f)<H (YBOB)^r ^7) <i <^n e1 ) 

^7}- 4N<^1 3! 3*1 "fl «^2}-€cf. 

<39> i£tgo} Ul-ej-^l ^^HlS-ol S^s-ofl S^^M o] #Xfl*| ^rg^ ^Hcf. 

<40> ^ ^ofl §2flAl DHS.H1 ^-^1^ <£^o] ul^H £]7l ^-g- ^*3<5Rr fell 

Al Dfls^ (NOR-type flash memory deviceHt}. *>*1^>, ^-^s] 71^3 a>^-o] ^c>| 

#BflAl ^ofl ^-^-Sl^l o) «.o>o^ ^-A o V^o] ^^fl x}^6\] 7]} 7^^>Cf. 

hI^e ^o] ( burst iength)7> 4£f JI 7>*j^H, ^•^°H 4€- €^^1 °fl2-Bl #*l7l- 

<42> £ 1# %T-S^>^ ( ^ofl 4^. §EflAl ufl^e] (100)^ C-flolEi ^§iL# ^ ^>7l 

3ltr ^ <H3H (memory cell array) (110)# 5Lf-^f^ ( o^ol (I10)°fl^ 7fl^l 

W 1B 5}o]s. (BLi ) (i^ 0-m)°l ufllsl^ oicf. u]^- SAlsl^l ^^1°V, z^- a]e ^ 
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(non-volatile memory cells)°l 91^. A 1" fllH! tfiS.^ US: Q ^S.^ 

Tlloje e^fl^^E^ (floating gate transistor)* ^ ^3.^\ (column decoder 

circuit) (120)^ 1 <H = 5ll^ (column address)* ^ ^W-. 1 7fl°l 

H s)5 (column gate circuit) (130) CE'EN^ "Y-Gate"5. S7]^)^ <i c]^c] (120) 
S-^-e^ Ajifl A]^s.ofl -§-#<*H «1H er^ll" (BLO-BLm) # «gJf* ^Sl-JL, ^i^^ «1H 2J- 
^llr# ^^-71 (sense amplifier circuit) (140) (JE^fe "SA"S, g.7)i$)°]} 

(140)fe tilB Bf^*^ ^^^1 oflS-e] t-lHEl-I- # 

*1 n^Xl HH^Tr cflolE] #^ sis (data output circuit) (150) CE^ofl 

"Douf'S S7l^)# ^ol^. 

<43> o^H, <g 5]S (120)^ 1 ^o]B s)S (130)tt ^ o^el)^ -§-^-*>c^ u] H 

<44> i^tgo] v\)3_z) ^ ^tg:£ Hj-fif ^o], <£4-X{o] ttjAE gl 7 ] ^o. 

-T-, ^71 <H-EL3]^7> i^Sl g)7l Al^V -g-oj- j= cfl o] e) (ofl# ^ , Dl, D2, D3, 

D4)7> 9^ a] ^°]cf. H^Tfl 4-^£L (Dl, D2, D3, D4)^ #^-ofl -§-7l£H ^ 
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-g-SRr #^7] ZL#o] Jl^t}. ofls. s.^ > $|t= 7 |. 16 olj7 h]ae 7jo] 7 }- 4^ "fl , 4 

7fl^ ~3L 7 ] zLf--^ H» 1-^, SAGO-SAG3H ^^.^>ji ^s. 7 j 167 flc] 

^711- (<« SA0-SA15)S. ^€ 47fl^ ZL-f-g-^H zj-zj- 

#^sl^ cflolE-1 ^£t^, 1 ^i^efl^ Hl# N)^o) <^£]&*1°V, ^<HH 4 V 

1 <H = efli# (ofl^. s-ig, n, (N+l), (N+2) zl^ji (N+3)«l^ <1 <H H. 2)lif)i ^«W^i 

£A]^ y>sf ^-o], U ]H ^iJll: (A1A0H "00"<Q (iExr <I ^\^)^ 7 } 4N o]l 

3-f-). ^^71 n« (SAG0-SAG3) ^ ^*fl 

(SAGO)^ cflolB]7l- % t£*i]5L #^^nf. zl cf-g-ofl , t^*] ^i 7l n f f (SAG1-SAG3) ( 

3} f^7] n-f- (SAGO)^ HHEi^ N^^fl <g <H-E.s^°ll ^-g-^l-Jl, ^ «i^fl ^ 

#7l C-flolE^ (N+l)«i^l 1 <HHeflio)) tfl-g-^JI, M] B]^ #^7l ZL-f-S} t-fl ol E| 

^ (N+2)«i*l] ^ ^cefl^ofl cfl-g-^, u)l #7] n-§-<*] cflojE-)^ (N+3)»]*il <1 <H 

<46> HlH -ilit (AlAO)ol "01"^ nfl (SE^b 1 cH = efl^7> 4fH 3^ £1*1 ^ ^4-), 

#*1 ^^7j ZLf-i- (SAG0-SAG3) ^ ¥ ^^fl ^-^1 ^^-71 zl# (SAGl) 
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^.^■■i- (SAG2, SAG3, SAGO) (^7]^ ( SAG2 SAG3^ ^ <g^7l 1-4=- c>1e)- ^ejji, SAGO 

eflojE^ (N+l)W]*fl 1 ^Hefli^j cfl-g-^Jl, Li) ^3-7) ZLf-o^ 

UMiHfe (N+2)ai^ 1 o^efl^oil tfl-§-tH}. ^ #^7l ZLf-^ clM^fe 

(N+3)#*fl 1 <H = efliofl tfl-§-*H=. ^o] oV^s} (N-l)tM 1 ^^Efli^l tfl-l-^ ^Joltf. ^ 

^l^S °l-8-«>^ ^d^S]7l ufl-g-°H, «**|| ^7} ZL#2l C-flojE^ ^Jf^H (N-l)^ 

^ <i <H = sHi^ ^*IH £^ Ji^^4. 4^1, 33 #^7l zLf-o] ( N+3 ) 

<H-E.31i: (N+l)^ H]B ^1 ii] s] o> . olE^ ^ o. ) 47 fl cflolE| ^^#2] ^^ 

* #4*1 ?M4. 

^*Hfl H]B (A1A0)<>1 "10"^ nfl (SE^ 1 ^c. E fl^7> 4N^1 ^M*l ^-f ), 

#*1 ^#7l aft (SAG0-SAG3) ^ 4 wi^fl f^l zl# (SAG2)^ rH) o] b\ 7> ^ 

#^^4. =l 4-8-^1, Ml ^fl, ^ n^Ji ^ #*1 ^s-71 zi^-i- (SAG3, SAGO, 

SAG1) (SAG3^ ^ #^7l SAGO ^ SAGl^ ^1 ^^7l «ols^- 

#^7l zl#S) cflolE^ N«i^ 1 ojceflAoii cfl-g-*>Jl, Ml #*fl ^71 zif-lro) ^o}e] 

^ (N+l)«l*il 1 ^i^efl^^ cfl^-^-cf. ^nV > oi-Ai 534 nfl^-^l, ^ 
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5? *M #4 3144^ (N+2, N+3)»i*fl 1 o^l^dl tfi-g-*^ 34 

444 (N-l)«l^ 1 o]E5||io)l tfl-§-*>^ ^44. 444, 33 ^ ^. #4 ^4 

H-f-#4 (N+2) ^ (N+3)»]*l) <g 4^3)^4 c-flojE^l- gl7l ^SflA^, <g 4 = 31^ (N) 

14 l^# ^7>4 #4 olJELefl^ (N+D4 w]e e}<y#ol A] Efl sl) c>] c> *Vcf. o]e^ ^o. ^A] 

a lB HKl-i-4 -{d^ ^4£- 34-4- 4i=M] *1H444 $1-4, o]^ o]* Aj-^^ 

344. 

<48> 444 u)e ai^-s- (A1A0)4 »ll"^ nfl, #4 ^s.7l ZLl-# (SAG0-SAG3) ^ 4 oi^fl # 

4 ZLl- (SAG3)4 4 ol B\ 7} ^ ^^flS #3^4. ZL 4-§-°11 , ^ ^^fl, ^ 4*11 ZLE^JI 

4 4*fl #4 ^4 n^l- (SAGO, SAG1, SAG2) (444, SAGO, SAGl ^ SAG2^ 44 #4 
^7} -ir^-ole} 1-^)4 cflo]E)7> ^>^o.S. #^€4. 4 , £ 2d^l £44 44 £4, 
4 44 ^7) nf-4 444^ N«i^l <I 4^.31^1 4-§-*b4. &4 ^4 33 

4 °l-n-S 4^1, 3i ^*fl, ¥ #*fl HZ)JL H 4*fl #4 444^ 

(N+l, N+2, N+3)«I*1) 1 4^-4^1 4-§-4^r ^o] o^e]. (N-l)4*fl <1 4^=4^4 4-§-*Rr 
344. 444, % Td*fl, ¥ >£*fl ^4^. M] *14 #4 nl-i-ol (N+l), (N+2) zl&U 

(N+3)«l^ 1 4-^4^4 44 4 -I- 44 4*114^, °]^4 <g oj^efl^ (N) 214 14^ ^7>4 
#4 ^£e]|A (N+i)4 u]b 4 ^#4 ^444 ^4. 44tb <^ A ] w1 e 401-i-o] AjEH 
J^^-o. ^ ^ ^o.^ ^.e^ ^o^^o) o]^. aJ^J A^:g 444. 

<49> £ 3^ £ 1«^1 £A]^ ^ else] 5]^ (120)4 «>^tt ^^1^11- -a^^Hr #^-£014. 

<50> £ 3-1: ^SS}^, ^-x^o^ 4^-31 tl a)] oil ^ 4^4 SIS. (120) +3 4^4 

(122)4 ^•'i 51^ (judgment circuit) (124)# 5Lf-tb4. 4^4 (122)^ 1 ^ = e^ a] ^s. 
(An, An+1)# t]3^fH ^l^^ (YA0-YA3)* ^^^4. *1 S)S (124) +3 ^ e fl^ 
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-yjL# (AO, Al)^- ^^^"Jl, 1 <H = 3j^7> 4N (N^r 1 ^ Ji4 € ^H) ^t^^r 

<5i> <^7H, <g ^^efl^ ai^s. ( A0> <g o^Eelis] tq^-i- (least 

significant bits) 0 l^. 

<52> nVot <g o]j= e ^ 7 |. 4N ofl, ^S)^ ^ «}*fl ^#71 af (SAGO)S] M] °] E"| 

2E.7> ^^S. Wl), 5)S (124)^ ^en ^1^1- (YBO, YB1, YB2, YB3)* ^ sM 

7lJl ^ ai^s. (YBOB, YB1B, YB2B, YB3B)-§r «1 *^ ^1 ^1 tf . <g ^^ e ^ 7 |- 4 N ofl 
<&JL ^f- H# (SAGl)S] cflolEi ^£L7> ^ ^*fl5. #^£l^r ^-f , ^rt SjjjL 

(124)^ ^ ai^s. (YBOB, YB1-YB3)* (YBO, YB1B-YB3B)* 

s^mtk 1 <H£5lli7} 4N^H1 ^3*1 M] «i^fl ss-7l (SAG2)^ *\}o]b\ = 

7> ^ #*flii- #33^ ^-f, #1 S\S. (124)^ ^l5t (YBOB, YB1B, YB2, YB3)# 

sM^jt *JJL# (YBO, YB1, YB2B, YB3B)-§- «i <H-E.5fli7}- 4N ofl 

^ (124)^ ^ ^ISl- (YBOB, YB1B, YB2B, YB3)^§- #^sM 7} ji Ajen ( Y B0, YB1, 

YB2, YB3B)-§- «1 ^ sM ?J tf . 
<53> ^ 4^r i 3^1 £^5} t^^Dl 5]^ a] h|-bJ-*1*V slSJEoltf. £ 4 # 

^-^S] tq^ol s]^ (122)^ 1 ^JEL^ Aljrs. (Arlj An+x) o. Ainfl 

(YAO, YA1, YA2, YA3) ^ *>M^ #^2HW. s|S (122)^ ^Eil- 

(INV1,INV2)S^ AND TlMes- (Gl G2 G3( G4) ^. ^^-^cf. and ?)] ojE (G1) ^ o]^e^ 
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(INV1, INV2)^ -g-#*M ^ *\SL mom AND 7lMB (G2)^r 1 <H^3l 

^ *JJL (An)^ (INV2)^ #^1 -§-#*H ^ (YA1)» #3^K AND 7^1 °1H 

(G3)*r g ^^-Bfli (An+l)s+ (INVl)Sl -g-#^ ^ Ajjr (YA2)# #^ 

AND Tfloje (Q3)^ 1 <H^3l^ (An, An+lH] ^ a] 5: (YA3)1- #^ 

-g- ^°\] tcf^- S]s (122)7> ^Ajs} ^ofl ^-^Vsl^l <=>] ^-o>^ 

<54> £5r £ 3<^1 -5^1 € #1 ^£2] wV^*V jgo^fe. ^S^lt}. 

<55> £ 51- &2i*}^, -g- t^^l ^rt 3} S (124)^ 3^MH 1 o^j=efli ( A0> 

Al)«fl f^5}aj -ilJLl- (YBO, YBOB, YB1, YB1B, YB2, YB2B, YB3, YB3B)* #^^4. ^ 

slS. (124)^ NOR TflolH (G5), NAND TflojE (G6), ZLeJjl <y^E^# (INV 3, m4> INV5; 
INV6, INV7)^ S^^. NOR TlMH (G5)^ <I <H^lefli ^!Jll- (AO, AlHl ^ -il 

(YB0)# #^§>J1, <y^Ei (INV4)^ ^ (YBO)l- <£^1^ ^IJ: 

(YBOB)^i #^*Vcf . (INV3)^ 1 <H = efl^ A]jr (A1) s. tiV*Ul^ ^em a]^ (YB1)» 

#^^>J1, <y^E^ (INV5)^ (YB1)» tiV^Al^ aV^s} ^Jl» ^131 (YBIB)S^ 

NAND TflolH (G6)^ 1 <H-ELe11^ ^]JLl- (AO, AlHl -g^^H ^ ^JE. (YB2)# # 
^>J1, (INV6)^r ^ ^]JL (YB2)» t>^Al^ tjv^ig 4]Jl# ^ ^IJl (YB2B)S^ # 

^ ^IJL (YB3)7> ^d^l ^^5]^, ^ (YB3, YB3B)xr 5.*] *}o) 

<56> w>fi]- ^-ol, <g o]i=efl^ Ai^s. (A0> A1) o. ^ H 7 ^oloi] cfl-g-^ ^1 

^s.7l affl- ^d^*>7l ^o]cf. ^ ^trefli ai^s. (AlAO)^l "00"^ °fl ^ «i^fl t-lM 

Ei ^^.^ A]^^ O.^^ ^ ttl^ ^1 ^3.71 ZLf-ol A]EH£l^ > ZL ^ EM 
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(YB0-YB3H %^S|-^cf. <! ojc E |A Ajjr-i. (A1A0H »OV«Q «fl ^ wj^fl cflo) E -] <qi= 

2) #3 aI^cl^ - ^ ^3L 7 ] ^so] ^bp^d] , n. ^ ^iH Aijrs. (YB1-YB3, 

YB0B)°1 ^ojs. %^<gt} eg (AlAO)^l "10"^ ^ % <£*(| HH^i £)J=2l 

#3 ^ uj*fl ZLl-ol ^sH, n ^4 a}b« ai^s- (YB2, YB3, 

YB0B, YBIBH %^5]-^4. "1 ^efl^ ^IJll- (A1A0)°1 "11"^ nfl ^} 3)0^ ^ 

YB0B, YB1B, YB2BH s>o]s ^s^t}. 
<57> ^7)^, ^}ew ^ljr (YB0, YB1, YB2 YB3)^1 <1 <^ = efl^ h]H e|- 

°J#°1 °) 3 ^-T", ^ #*fl ZL#oflA^ tfl ^7l 

ZLf-^] ^>^O.S. CilolEi ^^.l-ol ^ojrf. ZL&|*1 Cfloltl 

N, (N+l), (N+2) =LB\1L (N+3)»l*1] 1 ^JEL^s.^ o^;g 
A. ^ Us. (YB0B, YB1B YB2B)^ <1 ^^.efl^^ ^ o| = e^o) ti j 

— ^91^0} im^^r 3*1 1-^, ^ (YB0B)7> ^ s^s] ^-f , ^} ^ # 

*1 #^7l zLf-ofl <ai£lfe t)lH e^-^-i-^r <a^€ ^ ^H.efl^oii cfl-§-s>^ ^ 

^ 3J<>1 th ^ (YB0B, YB1B)7> fl^S^fe- ^-f, ^ «}*fl ^ 

A 1 M-^^l #*1 #^7l ZLl-i-oll <g^5]^ W]H 51-^11-^: 0 J ^ ^ ^ ^£^1^ cfl-§-^ ^ o] 
^. 

<58> £ 6 o. £ loll £A] ^ ^ TflojE 2]^.^ y}B^*V ^Al^s- ^.c^^^ 2]^5Lo)c}-. 
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<59> £ Q6)} s.X\^ <g 7)) olH S) 5. (130)^ 4°1 Jl ajH ^27} >46o| A^ 7> 

^ 3HM ^^l^ 3-° 5., 1^1 °H ^^l o) -g-o|:cq -f-^o] 

^IrollTfl 7}^*}cf. ^°l7V 4°J ^-f, 47fl^ AA ^#71 aft (SAGO, SAG1, SAG2, 

SAG3H ^ILS}^, A A ZLf-i- (SAGO, SAG1, SAG2, SAG3) 167fl^] #*1 ^^7l 

I- (SA0-SA15)S ?A°]A. ^#71^1 cfls-ol U.S. Patent Nos. 6,362,661 ^ 

6,400,606^1 "SENSE AMPLIFIER FOR USE IN A SEMICONDUCTOR MEMORY DEVICE" ^ "SENSE 
AMPLIFIER CIRCUIT FOR USE IN A NONVOLATILE SEMICONDUCTOR MEMORY DEVICE"*^ ^-2-5. A 

<eo> £ 6# <i 711 o]e 3 3. (130)^ AA ^-3-7] nf-I- (SAG0-SAG3H1 

4^ ^-§-*>^r <1 Tlloles- (131> 132) 133) ^4)^. ^c^-^j-c}.. 2\ <g 7flo]E;^ cfl-g-^ ^1 

^ TllolB (131)fe 167fl<^ 1 TllolB ^Et (131_0-131_15)-i: i^&tH}. °J Tflojes. 
(131-134) *Ji» ^1^#^1 -§-#*H 6471] 5] tilM # ^ 167fl^ «1B eJ-o]^ ^ 

*>JI, «m A9l^^ tfl-g-^Kr #*1 ^#7l#^l ^ o^*Vuf. 

<6i> ofl-g. 1-^, ?J Tll^lH (131)^ -ti^ ^IJl-t (YA0-YA3, YBO, YB0B)°fl -g-#SH ti lH eJ-°J 

1- (BL0-BL63) # 167flsl h]h ^^^>JL, HlH e^*^- ^ £*11 #*1 #^7l 

1"^ (SAG0)S] ^-g-*Hr #*1 ^7l» (SA0-SA15H1 AA <£^.&^. <I tIHe Q 32 )^ 
^1^1- (YA0-YA3, YB1, YB1B)°11 -g-#*H ^Ih ef^lt (BL64-BL127) ^ 167fl^ alB. Ef^o. 
#^*>^, *1B ^^l"* ^ ^71 « (SAGD^l ttf-g-^ ^1 ^711- 

(SA0-SA15H1 AA <g TIME ( i33 )^ a]em (YA0-YA3, YB2, YB2BH1 

^ a lH B^9J-1- (BL128-BL188) ^ 167fl^l tils eJ-o]s.^ ^fS^Ji, a]B b}9J-I-^: 
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^ AA M (SAG2)^ tfl-g-^Rr AA ^#7l* (SA0-SA15)<>1] AA 1 7)1 

°1H (134)^ ^llf (YA0-YA3, YB3, YB3BH -§-#sH «1B 5^-o]l- (BL192-BL255) ^ 16 

7fl^ a]H 2}°J1-^: -S^ul, ^€ «1B e)-*lM- ifl #^7l ^ (SAG3)^ tfl-g- 

^711- (SA0-SA15H1 ^ <3^th=K 
Tfl^lH £ 6# , <! TllolH (131) ofl ^r*Rr 1 <1 TflolH -B-qB (131_0)tt 

147flsl NMOS H^^l^Ei# (Tl-T14)# Bf-W. NMOS H^liE^ (Tl, T2)£ aim eh^l 
(BL0)-4 #*1 ^s-7l (SAO) a}o]o\] 3]^ ^sM, (YA0, YB0H AA A 

°)£\JL, NMOS ^A^\% (T3, T4)^r *1H ef^l (BLD4 ^#7l (SAO) 7>>°H ^ <S 

£5^, Am ai^s. (YA1, YB0H1 Sl«fl-H AA *W€ch NMOS B^l^iE^ (T5, T6)-^ «1B 

^ (BLD^f ^7) (SAO) A>o]ofl ^^5l^ ; a] eh ajjt^ (YA0) YB0BH1 ^sfl^ 

z|z}- ^jolslji, NMOS B^l^l- (T7, T8)£- «1B 5}-*} (BL2)s}- #*1 f^ 7 l (SAO) A}olofl 
^1 o^^sl^, Aijrs. (YA2, YB0H1 £1*1H zj-zl- ^H^cf. NMOS B^liEil- (T9, 

T10)£: «1B e}o] (BL2)3f #*1 ~s. 7 ] (SA0) a}oH , ^ (YA1, YB0B) 

°fl AA ^H^i, NMOS M^^liE^l; (Til, T12)£r *1B e}-*} (BL3)4 AA #-=-71 

(SAO) Al-olofl ^3^, ^hh Ai^s. (YA3, YB0H1 ^ ^H^t}. NMOS B^*l^ 

Ell- (T13, T14)£r «lB (BL3)-4 ^s. 7 ) (SA0) aI-oH ^i^ <£^s\v) , aJem aijts- 

(YA2, YB0B)°ll z^-zj- ^H^cf. 

^ Tfl °1B -a-MHt (131_2-131_15)£r A 1 <! 711 °1B (131_0)£]- ^^s> 

Til =L7A°\) ^ ^^^r ^-SlS-S ^€4. v}&AA£-, 1 TllolHl- <g Tfl 

olB -n-^St «H 1 TllolH (131_0)S1- #«J*M1 ^^H, H^^l ^^-^ ZL&| 
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<64> 5=^*1 SZ^-o], ai^s. (YA0-YA3)^ 1 TlMB* (131-134) AAQ 1 >H 

°1H NMOS H^^l^s- (Tl, T3, T5, 17, T9, Til, T13H1 ^-2-5. ^fl^cf. 

<65> o] *UHH &<>H, NMOS H€^]i^l- (Tl, T2, T3, T4, T7, T8, Til, T12)£r 1 <HH. 

^ t# (5&^ ifl*] ^Sfca, NMOS B^l^s. (T5, T6, T9, T10, T13, T14)fe 

1 ^£131^7} 4N<>fl 333*1 n win # (^*fl 1 ^^-efl^^ ^ 

1 ^-ELefl^ofl cfl-§-^-)» A}^*Rr (£^ ^tb^. £ 6<H1 JE.*^ H><q- 

*>M"3 «1H ej-o] (ofl# 1-^, BLD4 #^7l (ofll- s-ig, SAO) A><>H1£: 2 

7fl^ ^ fSf (SEfe "^1 -g-S"S afi^cf. zj- 27flsl NMOS B 

^fi^^E^l- (ofl» #Tg > ( T3j T4) (T5, T6))S ^^cf. 

^ -*M|*1 ^€ 

<67> BjiE ol 7 -| j^o. 0^*3 55 1 °1 = ^itol 4^, 4d«? ( 

nliA]^)^ ^ <H = efl>ioii nj-e)- nfls.^ ^ <H e)M (110)^ ^h. eKl^g- 3Mt}. o]«q. 

-§-^Hl, 1 4^ 33. (120)^ «§ ojEell^ -8-#*M 1 TflolH s]S (130)1- ^^^71 Jfl 

<68> £ 3 ofl 5^)5} w>sq- ^-o] j c]^c-l (I22)^r 1 <H = 3l^ ^-^ (An, An+1)» ^{3.^^ 

^ ^IS-t (YA0-YA3) # «m* °fl# 1-^, *m ^Jl (YA0)7> #^5^t}ji 
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7}$f>W. a]^ (YA0)7> %^^|-^ofl Ttj-E}, £ TflolB S]S (130)^1 A 1 711 o|H 

^ NMOS B^l^# (Tl, T5)°l ^ ^cf. ^-aH, ^ ^ s (124)^ 1 o^afl^ # 

^*>^ o^ell^ (AO, AlHl -g-^H ^7fl 1 ^ = efl^7> 4N«fl ^M&^r *1 

^7} ZL#^ cflolE-1 ^^.71- aJ^^S. #^-fi- ^lnl*>cf. 2]^ (124)^ #t Tjizf 

6\) ccl-e} (YB0-YB3, YB0B-YB3B)ir 

<69> <^1* <1 ol^^l^ 7 > 4N^1 ^lsl^# aH, ^rt SIS. (124)^ (YBO, 

YB1, YB2, YB3)-i- ^}o]S. ^sM^cf. Aljrs. (YBO, YB1, YB2, YB3)<>1 ^sHgofl 

^ 1 TflolH ^u]E2] NMOS B^l^* (T2, T4, T8, T12H € 4^1, ; ^ 

(BLO, BL4, BL60)°1 <g tIHh (131)1- ^ tfl-§-^ ^-71 ■& (SA0-SA15H 

*4H*1 1 TflolHl- ^7-1 «o v ^^-S «1S efojl-i; ^ew^- ^olcf. ^ej^ ul 

B e}°J#^ ^7fl <y^^ <i c^cefl^ofl *l^s} ^o}tf. 

<?o> ol * , #*i nff (SAG0-SAG3)^ ^7)^ (SA0-SA15)^ £ <&3*1 

(SAG0-SAG3H1 ^-x]^ t-lHEi ^ = l-ol ol #^^4. olnfl ( c-11 

olE-1 ^EfA n, (N+l), (N+2) ^ (N+3)«i^ <1 <HJELefl>i-i;Sl fl] ol e| £-1 = 1- 3>| cx\ 

7^ 3Hcf. 

<7i> u>oi <g o^Efl^7}- 4Nofl ^l^l nfl, ^-t 515. (124)^ ^ ^l^s. (Y B0, YB1, 

YB2, YB3) # <i^ D J-8: *>ol S 5)- a] ^1 cf . oinfl, wl#^s}-5l a] ^#5^ ^s.^o] 

7 A°]z}-. <! ^^efli ^Isl- (AlAO)ol "01" 13 nfl, Aj^l- (YB0B, 
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YB1, YB2, YB3)°] 3°14. ^ (YBOB, YB1, YB2, YB3)°1 44, 

^ <M 7ll 0 lB (131)4 4 <g TflolH l 1 !^ NMOS H^l^-g- (T6, T10, T14)^l € 

3tt ^ofl, 4*14 1 7flolH# (132-134)4 4 1 Tfl^lH NMOS ^4^4* (T2, 

T4, T8, T12)°l ^£4. 444, *fl 2 tfl4 *fl 4 <g TflojES. (i 32 -134)4 4 <g Tfloje o_ 
MHb tfl wis ^ois. ^ 3} «1b 44* 4^!*Hr *}^°\) , A] 1 1 7fMH (131) 

4 4 <i TflolH -^HSr ^ HlB 44* ^T, ^ 2 <I TflojH (132)*f «1H 

44 # (BL64, BL68, BL124)* cfl-g-*Rr 44 ^3- 7 l# (SA0-SA15H 44 <?!44i, *fl 3 
1 7fl°lB (133)*r «1B 441" (BL128, BL132, BL188)* tfl-g-*Rr 44 <§^4# 
(SA0-SA15H 44 £444, ^1 4 1 7fl°lB (134)3- u}e ( BL i 92> BL196, BL252) 

* ifl-§-«Hr 44 f^Ml- (SA0-SA15H) 44 ^^tb4. °H1 ^4, *ll 1 1 TflolH (131) 
^ 4B 44* (BL1, BL5, BL6D* 44 (SA0-SA15H1 44 £4^4. 

<72> ^44, *fl 2 ifl*l 4 1 TflolH* (132-134)^8: <*] 3 € 1 ^^-^1^ Ml* #4, 

N)4 wis 44t-i- 4^4tt tii^^l, 1 <1 TflolB (131)^ <g3€ 1 4^31^4 #4 4 
JElefli (ofl# N+D4 h)b 44** 4^4. 

<73> o]* > #4 fs 7 l aff (SAG0-SAG3)4 44 (SA0-SA15)^ 4 434 4^ 

g. c-ii o] ei # 44 3°) 4. 44 ^ ^4°1 ^S4^, 44 #-^4 aft (SAGi, 

SAG2, SAG3, SAG0H1 4*1)4 444 3H4 ^m-o] 4-^5. #3^4. °H , #3 

4^ 4-t-°)14 N, (N+l), (N+2) ^ (N+3)«l^ <1 4-^31^-1-4 HH4 

<74> <g ^ = ^^7]- 4N oil 4^44 &-g- nfl ( ofll- #4, <g c^c^^ ai^s. ( A i A o)ol "10" ^ 

"ii"<y ^, &4 ^€ 534 1 4^ -^4°1 ^r^€ ^^>14. 1-^, ^ 

62-24 



1020030021120 #^ <£t\-: 2003/10/9 

ocelli ^IJi-i- (A1A0)7> »10"«y n, ^7) n-f-g- (SAG2, SAG3, SAGO, SAGlH] 

& $^°] °1 $]^3- #^€4. 4^1, 3 ^ 4 1 7lMH#£: ^ 

*fl °J^€ 1 ^^efli N)s] wis eKHr* ^<5H=r #^1, *fl 1 ^ *ll 2 1 Tfl 

<1 cHJELi^o} ^ ^-ELefl^i Ml* N+l)^ y]H !-§: ^ 

c-flolE^ ^ = -1-^ ^Jf<HH N, (N+l), (N+2) * (N+3)«i*i| 1 ^ = efl^s.cq ^ 
^M^-. ^7HS, 1 ^ = efli (A1A0)7> "ll"<y nfl, ^1 

(SAG3, SAGO, SAG1, SAG2H t^o}^\ Qil^o] o] £*\3_ <2}Jfs #^ 

^. *ll 4 1 >fl°lHfe *i*fl <g?^ <g ^^efli (ofll- N)^ «1H ^ 

^1 1 ^13 1 7fl°lH#£r <g§^ <I ^^efl^al ^ ^^.e^ HH- 
N+l) 2} «1B e1-<yi-* ^d^W. #^£]^r n o] Ei N> ( N +i), (n+2) ^ 

(N+3)«i^ <g ^cefl^o] dl oi Ei c^^^ ^°14. 

w]-^ ^-ol, a] eh (YA0-YA3)^1 1 ^H^l- (131-134) NMOS H^l 

(Tl, T3, T5, T7, T9, Til)* ^SLS, z\)o]?>}5l <i 7lHH«- (131-134) NMOS 
H^xl^E-ll- (T2, T4, T6, T8, T10, T12, T14H cfl-g-^ ^b* (YBiO, YBiB) (i=0-3) 

°fl *lH^14. °l^r 1 Tfl^lH 2]^ (130)5. *m ^ISl-^- ^^1-71 47fl£] 

^JJl 5l-<y-i- (YA0-YA3)-4 87fl2] ^eM a]^ ej-ois. (YBiO, YBiB) (i=0-3)°l ^v}^. 
^T, 127fl<i] Ajjr 5^o]-i-ol ^Jl^t}. £ Hofl £ Al^ <g 711 olH T^^H^" 167fl<>] 

^^-tl" ^ofl, <1 TIME ^oflA^ 127 flo] A]J> Ej-^ll-ol ^^>4. 

^, 47HS1 ai^ el-o]s.oi #^t}. a. ml^ofl <g Til olE ^ofl rtJ-El- 3 tifl ^S. 

^ Sfli H^^l^B^ol ja^SlAl^V, «a^^o.^ ^ ol Ei ^1^21 ^7> f^7>^ 

^4- cfl^ 50% ^£ ^1^ el-oj-i-o} ^ ^ oicf. 
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<76> 5. 7°. i£tgo] ^ 2 ^Al^ofl ^ S-EflA] Dfls-e) ^11- JsL^^ ^.s. £ olcf. 

< 77 > £ 7* #2:*}^ , ^°\] 4^ #eflAl Dfls-e] ^] (i000)^r i£e] ifi ^ 

(1100)1- ^Mxr ^ 7 fls1 ^Ei# (noi-1104)S. ^^4. (1101-1104) 

ZfZf^r 7flsl S.^ alB e^-oil; (BLO-BLm)^r , 5^1*] ^^1°V, 

S.^ HlB 2|<y# Zf^H^r 4^ 7fl^ 1- ?)^-Aj v\)3.z) ^s-o] c^^^ ^olcf. ^1 1| c] 3 
^ s|S. (first column decoder circuit) (1200)^ ^ =s]-tqscl s)S (column pre-decoder 
circuit) (1300)S-^E^ *\] l <g ojn5)|A Al^s-ofl -§-^>c^ 3.^ HlS Et^I^ ^d^M 
^ ^ ^1^1 ^-^trcf. ^12 1 t]iECi s\3_ (second column decoder circuit) (1400) 

TT <g H£]-^iaCi S^S (1300)3.^ °} ^ 2 f ^llfo)l -§-#«H ^ E) ^ AjEM^). 

71 ^ ^eh AJ^S.^ t^Ef. 

<78> 7ll^^A-| £ 7* ^-2^>^ ( *fl 1 <£ Tflole (1500)^ ^]Eil: (1101-1104H ^Zf 

<1 7))o)^ 3\g_^r (150 1-1504 )-gr IfsH, 1 e sj^l- (1501-1504)^8: ^1 1 1 

t^D] 2] 5. (1200)S^-E^ ^eH ^JtS-o]] -g-^H **Hh}. <« 1 TflolH 3 3. 

(1501)^ tfl-g-^ (1101)^ j^Jg u]H e}<yi- (BLO-BLmHl , ^ 1 1 ^jac] 3 

^ ( 1200)5.^- E^ ^eh Ai^^-ofl -g-^}-^ 3L2| «1H E}-o]s. (BLO-BLm) ^ ^tH}. 
M-^^l 1 ^o]B (1502-1504)^ <1 TiMH (1501)4 « 0 V ^ ^2j-*V<4. 

AJIE^ ah eh ^ (1600)^ ^jEl-i- (1101-1104) (SE^r 1 TlM^ Sj^H ^ tfl-§-*Rr ^ 
7fl^ a3)e^ ^eh j^s. (1601-1604)^- ^ A^Bfl (1601-1604)^: ^1 2 ^ Ti) 

2D] 2]^ (1400)3-^^ ^eH AjJ^ofl -g-#€rH -f-^tf. ofll- 1-^, ^Ei A] EH 5)5, 

(1601 m cfl^-^ 1 Tllo] e j} S (1501H1 ^1 eh ^ s ^ aje e)-o]^.g- ^.^^ wjE 
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e^* (GBLO-GBLnH ^ ^ sj-uf^ ^eHs} S 5g h]e E^-I^l tfl-g- 

< 79 > Tfl^slH 2fl 3 <£ cq^d sis (1700)^ 1 Hs]-^sd1 sis. (1300)S.^-e^ *il 3 1 

c>) = efli ^1^1- oil -g-^H ^ ^ 2 1 7)HH 1-^- (1800)^- *)1 3 1 

z)3-xi\ s]S (1700)S^-Ei^ a] em A]jr!-o11 -g-^H zL^ig HjE e^c]s. (GBLO-GBLn) # <a^- 
-& ^<5}ji, ^e»s} JXSli «1 H e}oll-^ ^1 2 ^ TflolH « (1800)# M #*1 #^7l 
l"§r (1900H] ^^^4. ^1 2 1 7])o)^ « (1800)^- cfl-g-^ <g t)Hb 3) 

Sir* 5L^th=K ^11- *H iE 2Jol7> 4^ i, 1 2 ^ Tlloje -1-1=- (1800)£- 47flS] <g 

711 °1H 3] SI- (1801, 1802, 1803, 1804)5. ^^4. ^m7}^\S., « (I900)£r 

tt^e ^olofl cfl-g-^ ^^7l ZL#1- (1801, 1802, 1803, 1804) S. ^ 

ZLf--^ alH ^P-Soll tfl-g-^ ^711-S. ^€ 

<80> <$7]*\, *H 1 <! sis. (1200), *ll 2 <I cjatl slS. (1400), 1 tIMB 1-^- 

(1500), ZLE}JL 4JjEi (1600)^8- ^El-l- # ^>M-# ^^*>J1 ^ESs} s^§ «1H 

SD) SlS. (1700)5+ <g TflolE (1800)^: 1 ^H.5flr^7> 4N°fl ^15]^^- ajJjLofl 14 

5} HS.^ WIS 5}<y## 7>^^ O.S Zj-*1 #^7l « l-o)l <£%?>\±r 1 ^ ^ 

<81> 5. 8^r ^>u(-^ 43}E^ £7^11 7)1 olB S)S ^ 4| ^ ^bH s]S» J±<^^ s) 

S^olcf. -grgsj ^«q# f ^ (noi)7> 10247fl^ s^ BlB eKIS (BL0-BL1023)* i^-tf 

.2 7}^3T>7>. 
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<82> oj TflolH $\3. (1501)^ *l] 1 1 r]3LV] s\S, (1200)5-^2] (YA0-YA3)°fl 

-§-<eHH «1H e}<yi- (BL0-BL1023) # -id^t}. 1 t)Hb (1501)fe ns 

H a)H E)- 0 Jt (GBL0-GBL255H1 AA ^-§-*Hr 44 1 7^ <g 7)Hb ^Bt (CGU0-CGU255) 

* S^W. A °l 7)M;e -n-^Ir 47flS] NMOS H^E^^E-ll: (T10, Til, T12, T13)5. 

^ , S^^l ^-o] otcf . z| <g 711 o)e -n-^lEr (YA0-YA3)°fl 

-§-<eHM 47fls] alB # *>i4l- ^^=K c*)!!- oj 7llo)H -n-MH (CGU0) 

^ ^1^1- (YA0-YA3H1 -g-#*M S.^ WIS eKH- (BL0-BL3) ^ *>v-]-« ^^*Vcf. 
<83> ^Ei ^ 5)5 (1601)^ alH e^l- (GBL0-GBL255) (5E^r °I TflojH -ffMBt) 

AA°\] tfl-§-*Hr 4t 7fl^ NMOS B^l^E^- (T14)# NMOS H^l^s. ( T14 )o. 

^ ^}JL (YB0H1 ^*1H ^fAS ^1H^4. °J t\)o)^ s) S (1501H ^«fl^ ^ 

5.^ *1B E^-ir-g: ^Ei ^ 5)5. (1601)1- ^f-sfl ZL^.^ (GBL0-GBL255H1 A 

A 

<84> u^*) ^Eil- (1102-1104) ^ofl tfl-g-*Rir 1 711 °1H ^ ^E^ 5]^^ s. 8 

<H1 51 ^1€ 34 ^30.5. ^<5>7fl ^3^, ZL^Hl cfltb =L£\E.£. ^^4. *)E| 

Sl£^- ^-^^q-. ol ^aHo^ <g TflolH 2)Sl:ol ^ a]^s- (YA0-YA3H 2}*lH ^-Jf-o. 

^ ^H^l^, 1 TIME s^s-ol C]-^ *1H^ ^ OJO.O. o] ^.o^ Jg-Al-^ o] ^Al 

# A^)>\} Z}*$f>\r±. 

<85> JE 9^ £ 7^11 51*1^ *)1 3 <g C]3D1 5)5- (1700)3} *V ^Alofli- a.^^^ ^-s. 
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<86> £ 9# , 1^3 w>^-2]*V ^Aloflofl rcj-^- «g c)3cl 3)5 (1700)^ 

(1710)3 #1 (1720)1- (1710)^ <1 (1300)5.^3 

1 ^^efli <d3L# (An, An+1)# 3i3^H ^ A Jlt (YC0-YC3)* t^t!:^. S|5 
(1720)^ 1 H^-^^i Sis. (1300)5^ <I ^ = efli aI^s. (AOj A1) ^- oj^ig-ji, «g 
H.efl^7> 4N (N£r 1 Si^r ZL ^.Cf ^ *<^H1 *]3 ^Jf* #1^1}. o^H, <g 

^.ELefli a]^s ( A0) Al)^ 1 olJELe)]^ a^HH HlH# (least significant bitsH4. 

<87> nVot <g <^i=Efl^7> 4N ofl ^Sjig (^, £ 103 ^ ^fl #^7l ZLl- (1901)3 Hi 

fl = 7> ^flS °fl), ^ 5)5. (1720)^ ^ (YD0, YD1, YD2, YD3)-§- 

IHsJ-a^jl a] em (YD0B( YD IB, YD2B, YD3B)-§- 1 <H = 31^7}- 4NN 

^13*1 &al #*11 #*1 ^#71 ZL-f- (1902)3 c-flolel ^1 = 7> ^ *}*i]S. #§13^ ^-f , 
^rt 31^ (1720)fe Aljr.s. (YD0B, YDl-YD3)-§: %Aj SM ?1 31 ^ {jif (YD0, 

YD1B-YD3B)* «1 %Aj SM tf. «g c^JEiefl^l- 4N<>11 ^13*1 #JI -Ml #*fl &^7] ZLf- 

(1903)3 ^^.7> #^3^r ^-f , ^ s\S. (1720)^ ^ ^S.^ (YD0B, 

YD1B, YD2, YD3)-i: %^^]7]3L ^ Ajjrs- (YD0, YD1, YD2B, YD3B)# «1 lH3 SJ- a} ?1 3" . ^3 

JL, «i Oj£ E |A 7 | 4N ofl ^^5)^ &J7 Vfl ^ 7\7] Zf (1904)3 3) °1 3 ^3=7} ^ 

#^3tt ^-f , ^ SIS (1720)^ ^ Ajjrs- (YD0B, YD1B, YD2B, YD3)* ^SJ-a] 

7lJI ^ aIJl-I- (YD0, YD1, YD2, YD3B)^r 3 #^SJ-A] fjcf. 

<88> £ 93 3^3 (1710) ^ ^rt SIS. (1720)^ E 4 5! £ 51 o_S 

*^*>7fl ^3^, ^?H1 cfltl zz.3;e.S. ^^tj.. 

<89> S. 10£r 5L 7°)} £A]^ ^12 1 TIMS ^3 HV^tb iLo^-^ S]S£o]cf. 

^ v ^°fl ^^H^i , *H^B ^o]7> 4^]Ji alB ^^7> >*6<y ^-f, 47fl3 ^1 ##^1 aft 
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(1901, 1902, 1903, 1904)<>1 ^ A*>^ , 44 Zff (1901-1904) 44-8- 167fl^ 44 

^7l# (SA0-SA15)S ^€ 5Jc»lcf. 

1 TlHB 1-^- (1800)^8- 44 (1901-1904)^1 44 tfl-g-s>£- 

1 711 °1B s\S.^ (1801, 1802, 1803, 1804)-g- i^tf. A <%. 7fl°lB slS^r cfl-g-*>^ 44 
#^7l zl#s] 4*1 ^7ll-<Hl 44 4t 7flsl 1 71Mb ^-MStt 5L^-W. ofl# 

^ 7lMB s) S (1801)^ 1671121 1 711 °1B ^-MHt (1801_0-1801_15)-i: 5.^-^. 1 
TflolB SjS-I- ( 1801.0-180 1_15) 44-& ^ 4!JL-&°fl -fr^SH 647H21 zls^ h]b ej-ois- 
# 167fl^ wlB A°A^ #^}JL, ZLS.^. «1B &K11:# tfl-g-*^ 44 -a 

711- oil Zl-Z)- ^W". 

^1* 1-^, ^ TlMH (1801)^ ^ *]Jl1- (YC0-YC3, YD0, YD0BH ZL 

ulH s|o]l- (GBL0-GBL63) # 16 7^ ^Sl «lB -id^SKn, ZLS.^ «1 

B 4°J-^ *A *]*1] 4*1 #^7l l-s- (1901)21 c)lf5}b 44 ff7lf (SA0-SA15W 44 
1 TflolB SIS. (1802)^ ^ (YC0-YC3, YD1, YD1BH1 -§-#*H «1 

— 4^1" (GBL64-GBL127) ^ 167fl 2| zl^^ «1B ^d^^Jl, ZLS.'g «1B 4 

¥ 44 ^7l l-s. (1902)^1 ^-§-4^ 44 ^71-i- (SA0-SA15H1 44 ^^tb 
4. 1 TflolH SIS. (1803)^ *m ^1^-1- (YC0-YC3, YD2, YD2BH1 -g-^H wlB 4^1 

1- (GBL128-GBL188) ^ 1671121 w]B 4 <*!■!-§• -id ^ 4 Jl , H| alB 49jl:# 

^1 ^ 44 (1903)^1 tfl-§-<5Rr 44 ^#711- (SA0-SA15H1 44 ^ 

TllolB si 5. (1804)^ ^ (YC0-YC3, YD3, YD3B)°ll -§-#4°l ZLS.^ t>lB 49J-I- 

(GBL192-GBL255) ^ 167fl2l tijB 4^-i-l: ^4^, ulB 4°]1-^- ifl 

^^fl #4 ^7l l-s. (i904)2i tfl-§-4^ 44 #-=- 7 |s. (SA0-SA15H 44 ^4t>4. 
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£ 10-ir % V S^, 1 7l]olH s]^. (1801)^1 ^*Hr *fl 1 % 7flo]E -o u)e 
(1801_0)^ 147fl^ NMOS H^H^l^Ei-i- (T15-T28)^g- i^t}. NMOS S^l^&H- (T15, T16)^ 
HS.^. HlB (GBL0)4 ##7l (SAO) *}°]°\) , (YC o, 

YD0H1 s]*IH ^ ^Hsjui, NMOS H^^l^Ei-i- (T17, T18)£- «1H sj-^i (GBLD^ # 

*1 ^#71 (SAO) A>o}oil o^sH, ^ (YC1, YD0H1 zj-zj- ^)<H^t|-. 

NMOS H^^l^Ei-i; (T19, T20)^r all «1B e}<?l (GBLD-4 ##7l (SAO) >4 0 H 

^^H, ^ (YCO, YD0B)°fl ^Sfl>H 4^ ^°1=)al, NMOS (T21 T2 2)^ 

el-o] (GBL2)4 s^ 7 ) (SAO) A}ojofl ^ o^sH , aijts. (Y C2, YDO) 

ofl <qsfl^ z|z}- afloat}. NMOS H^l^EH- (T23, T24)£r bIH sj-o] (GBL2)4 

(SAO) A>olo)l a|£ ^sM, ^Jit (YC1, YD0BH1 zj-zj- ^HslJl, NMOS 

H^^l^Eil- (T25, T26)^r HlB ^<?] (GBL3)3]- (SAO) A>o]ofl zi^ o^s) 

°1 , ^ (YC3, YD0H1 sl«fl^ ^ ^H€^". NMOS H^^l^E^ (T27, T28)£r 

wlB SKI (GBL3)4 #*1 #^7l (SAO) a}°H z^ ^^M, >Jd^ (YC2, YDOBH] ^ 

1 711 o]b ttMH-I- (1801_1-1801_15)£ ^ 1 1 7fl olB t^B (1801_0)5f ^ 
(1802-1804) zJ-zJ-£] «g TflolH ^ <g 7flo]E o.q s (i 8 01_0)^- ^-^*>7fl 
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<94> JE^H + $X^°), ^ -tlM- (YC0-YC3)£ <I TllolH 2jS# (1801-1804) 

1 71] o]B -n-MBt^l NMOS H^l^E^ (T15, T17, T19, T21, T23, T25, T27H1 ^-f-^-S ^ 



<95> ol ^Aloflofl &<H>H, NMOS H^fl^l^Eil- (T15, T16, T17, T18, T21, T22, T24, T26)^r 

tfl-S-% v )l- -S^Rr ^ (£tt ^*1 SIS)* NMOS B^l^s. (T19) T20, T23, 

T24, T27, T28)^ 1 ^Hejli7} 4N<H] 3! 3*1 &* *4I alB eKl* & (^*fl <3 

n& <I ^^efl^ ^ <g c^n^^oii tfl-g-f-)* ^UjsKr (2E^ ^H*l 3S)# ^ 

<96> o]^> igj-t^ ^ 2 *Hcfl6l| #eJW nj)s.e| £^-i-ofl ^7l^> 

<97> ^-*}-* | ^ ^£Sl]ifol ^ ^ ^ oil A}E}1 s| S ( 

^ o^Efl^ofl of 5^ nflssl ^ o^eflo] (1100)51 & *M Mil- 

1101)7> ^SjSli, $|i= Sl-olo] 

<98> XII l ^ t\3.tf sis. (1200)^ <I Bel-q^Dl SjS ( 1300) o_S^- E)^ 1 ^ = efl^oi] o_ 

*H 1 1 TIME 1-^" (1500)* *fl<H*>7l ^RV ^ <d^lr* ^ 2 <g c|iSE-l 

slS (1400)^ 1 Hel-^ s]^ (1300)^-S^-E^ <g o^e^oi) -g-^l-c*) ^e-] 
S (1600)* *\)°]*}7] ^ ^:^*Vcf. 3 1 t^i&ci s] 5. (1700)^ 1 Be)- 

SIS (1300).° S^o} <g o^efl^ofl -g-^-^H 2 1 TflolH 1-^- (1800)* ^H^> 
71 ^ ^1«* 1^3 # e-1 ^^2jo £ -g^*}^ ^-cf. 
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^E] (1101)2] 1 TflolB s]S (1501)^ a|| 1 1 ^sci 4)5. (1200)S.^-e.^ ^ 
^ -tiM (YA0-YA3H1 -§-^V^ ^ (1101)^ s.^ HlH sKl# (BLO-BLm) ^ ^-^» 
cf. AiiM^ AjjE^ (1101)^ *J\t\ s\S. (1601)^ ^ Us. (YB0)°fl -§-^H ^ 

«1B ^V^l-a- Efl-§-*Rr 3^ u]h ef<yi: (GBLO-GBLnH] zj-zj- ^^^Vcf. ojsf ^Ajofl , £. 9 
ofl *}9). ^-o] > (1710)^ 1 ^trell^ ^ (An, An+Dl- t^t^H ^ a] 

(YC0-YC3) ^ ^>i4l- tt^sM^tf. ofl§ s-ig, aIem A]jr (YC0)7V #^5^1} JI 7j-^^V 
A. US. (YC0)7f 4^, ^11 2 1 TllolB 1-^- (1800)2} <i TflojE s) S S. 

(1801-1804)2] NM0S H^liEil- (T15, T19)°l ^ £r^tf. o]^ -f^ofl, (1720)^ 
1 »|Eel|i ^ ^sr}^ ^JELefli (AO, AlHl -§-#*H ^ <1 ^ = efl>i7l- 4N<*fl 

^Usq&^r A^ <^«-# ^^fl «>sq- ^-ol, <g c>|i=efl^7> 4N<H1 ^^s]^^ 

^ ZL#2] C-fl o] B] $]EL7} ^^S. #^^^r ^lW. #1 3 S 

(1720)^ ^bt ^f^Ml tcfe} (YD0-YD3, YD0B-YD3B)* #^th=h 

<« 1-^, 1 ^31^7]- 4N°ll ^l^^r ^,^5)5. (1720)tt ^ (YD0, 
YD1, YD2, YD3)-§: ^sM^cf. ajjts. (YD0> YD1 , YD2, YD3)°1 ^3-^ 

AA, A <1 -a-i^o} NM0S H^^l^Ell- (T16, T18, T22, T26)°l € £r^4. , 

. ^11- 1 TlMS (1801HI Xi<H^, «1H H}<yi- (GBL0, GBL4, GBL60) 

o] 1 (1801)1- -§-*fl tfl-§-*Rr ^71-i- (SA0-SA15H] AA <&^.^. M-^ 

^1 1 7ti°m Slit ^^1 ^^tV y o V ^ ^-^ WIS Hf^l-i- ^Ojcf. AlEMsi 

^ «1H e}^!:^ ^^fl ^ ^^-efl^^l ^«fl^1 *l*<m 
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<101> AA aft (1901-1904)31 ^7l# (SA0-SA15)^r ^ ^o. 

S A A ^^m. A A #3. ^^-O] ^5]^, ZLl-1- 

(1901-1904)^1 31^ z|*l€ dlolEl ^ = s.ol o] ^a-Is. i^S , #^5]^ c-fl 

^S.#£r ^ofM N, (N+l), (N+2) ^ (N+3)«i^fl 9J ^^efli-i-^ cflolEi ^.EL^-S^ 

<i02> 1 ^£El|i7f 4N^1 ^3*1 nfl, #t slS. (1720)fe #q ^1^1- (YD0, 

YD1, YD2, YD3) ^ ^^-i- *HS ^sM^tf. ojufl, Hl%^^ ^eji aI^o} a}Jt 
#°1 1 <H = efl^ ^1^1- (A1A0H "01"1J ^fl, ^ *1Jl# 

(YD0B, YD1, YD2, YD3)°1 «^5}-€ ^ (YD0B, YD1, YD2, YD3)°1 ^s^l 

rcj-Hl-, ^ oi^fl 1 >IMh sis (1801)31 ^ 1 Tflole |i]Eoj NM0S H^^l^B^s. (T20( T24, 
T28)°l H ^rS]^ «V^^1, i~M*l 9J TflojB S)S# (1802-1804)31 A 9J t)M;e -fr^HSl 
NM0S B^l^El-I- (T16, T18, T22, T26)°l Q ^nf. 4«M , *H 2 ifl*l ^ 4 1 TlHB si 
S# (1802-1804)31 zj- <g tIMs ^eh tfl-g-S}^ ZLS^ HlH ^ *A ^ ZLS!i 

«|H el-9j* *WRr ^ofl, *1] 1 1 711 o]e sjS. (1801)31 A 9J tIM^ ¥ «i*fl 

ZLSfi t»lJ= eKl# -id^th}. ^r, 2 9J 7]l olH sis (1802)fe ZLS^ «1H 5}<y# (GBL64 , 
GBL68, GBL124)# cfl-§-SKr AA f^7l# (SA0-SA15)<>11 AA <£%*}JL, ^1 3 ^ TlMH 
sis (1803)^ "LS^ «1B A<&% (GBL128, GBL132, GBL188)* tfl-§-*Hir AA ^7\% 
(SA0-SA15W AA ^^H, A 4 3J Tllole sj s (1804)fe h]H (GBL192, 

GBL196, -, GBL252)* rfl-§-*Rf AA ^7)^ (SA0-SA15H1 AA ^t^. °H1 «>«fl>H , 
1 1 sis (1801)^ tilH A9l^ (GBL1, GBL5, GBL61)-§- 5^71 •& 

(SA0-SA15H1 z^ ^^^cf. 
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<103> o^H, *fl 2 ufl^l ^1 4 <M TiMH % ^ 2J <H£.5fli (cfll- , N)^ 

ZLS.^ ulB ^SIM" *l^Hr #<3<Hl, ^ 1 1 711 o]B 3^ o| o^e^o] ^ 

ol = efl^ Hl» N+l)2l ZL3,*§_ y] H e}°Jl-g- A]i"*l-cf . 

<104> ol^ ( ^-x] f^l (1901-1904)2} ^^7l# (SA0-SA15)^r ^ v 9>Bl*l w^o. 
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